THE question of the effects of tobacco smoking on the oral tissues has been one of the most perplexing in the research, over the last 20 years, into the effects of smoking on mortality.
In three successive reviews13 the Public Health Service has steadily increased its assessment of the causal significance of tobacco smoking in the carcinogenesis of oral cancer. The earliest of these reviews, the 1964 Report to the Surgeon-General, concludes that, "although there are suggestions of relationships between cancer of the specific sites of the oral cavity and the several forms of tobacco use, the causal implications cannot at present be stated." 1, P. 205 It was clear that the study of the effects of tobacco upon the oral cavity would require: increased attention to the experimental prodluction of oral cancer, the separation of the oral cancer category (ICD code 140-148) into more specific sitcs, more detailed information about the smoking practice of subjects, and greater attention to other personal practice variables-e.g., alcohol consumptioni-which are involved in oral carcinogenesis and tend to covary with smoking practice.
These concerns require detailed at- Person-years of observation at risk was calculated by assigning each month of a man's risk exposure to the appropriate five-year age group. Each man was followed until one of three conditions was met: (a) the man died; (b) the man reached his 70th birthday; or (c) the date for the end of the follow-up (December 31, 1962) was reached before either (a) or (b) occurred.
Depending on date of entry, each man was observed for five to eight years. The average figure for the 68,153 men in the study was 7.08 years of observation. The total person-years of observation for the population was 482,658. A total of 4,706 known deaths occurred.
The Occupation Study data questionnaire was designed to reflect the major interest of the study-occupational history and occupational exposure to various metals, chemicals and dusts. Information on cigarette practice could claim only the minimum questionnaire coverage necessary for control of the smoking variable in occupation data analysis. The questions as asked imposed the following definitions:
Smokers: All men who were either discontinued or continuing regular smokers of cigarettes. Nonsmokers: All men who never regularly smoked cigarettes for at least one year. This group includes pipe and cigar smokers.
A second prospective study began in 1957. Recent reports were made by The relative risk difference between mouth and pharyngeal cancer in the Occupation Study data may be seen in Table 1 . Smokers have a mouth cancer relative risk greater than their relative risk for pharyngeal cancer. In addition, new figures from the Legion Study are shown which also suggest cancer of the mouth (ICD code 140-144) to be a threat to cigarette smokers that is greater than or equal to, but not less than, the threat of cancer of the pharynx (ICD code 145-148).
Site-Specific Mortality and Morbidity

Data
Site-specific analysis within the general category of oral-pharyngeal cancer requires detailed records. It was not convenient to break down further the Legion Study data. However, the individual ICD code was known for each oral cancer death which occurred in the Occupation Study.
There were 21 deaths from oral cancer where smoking amount was known. Twelve of these were malignant neoplasms of the tongue (ICD code 141), two were neoplasms of the parotid gland (ICD code 142), three were neoplasms of the 'floor of the mouth (ICD code 143), and four were of the mouth unspecified (ICD code 144). There were Table 2 where morbidity rates show the pharynx unspecified (ICD code 148) to have a low incidence rate, while its mortality figure is second only to cancer of the tongue (ICD code 141). The sum of all California deaths recorded during 1960, 1961, and 1962 was divided by three to create the first columnn, "Mean Number of Annual Deaths." The morbidity rates in the second column are based on reports at time of diagnosis (1960) (1961) (1962) (1963) (1964) by recording units at all Alameda County, Califomia (Oakland), hospitals.
Even if the unspecified categories are ignored, there are still distributional discrepancies between the occupation data and that of Keller. Nearly 40 per cent (160) of his cases were diagnosed as primary cancer of the floor of the mouth, and only a little over 20 per SMOKING AND ORAL CANCER cent (87) had tongue neoplasms, while the Occupation Study found four times as many deaths from tongue cancers as from floor of mouth cancers. The occupation data agree with reports from a population-based cancer registry20 which indicate, as seen in the second column of Table 2 , that the case incidence rate of cancer of the tongue is twice that of floor of the mouth cancer. This ratio also holds for the mortality figures in Table 2 . The figure for mean annual deaths from cancer of the tongue was more than twice that for floor of the mouth cancer.
Keller found heavy smoking (40 + cigarettes daily) significant for cases of both tongue cancer and floor of the mouth cancer. Only three Occupation Study cases were floor of mouth cancers. All smoked for more than 20 years; one smoked more than two packs per day, one smoked a pack and a half a day and the third smoked one-half pack each day. This is in keeping with Keller's findings, but the number of cases is too small to be more than suggestive of support.
However, there were 12 cancers of the tongue, and it was possible to calculate observed rates from which a relative risk could be computed. The result, an over-all smoker's risk of 5.52, is reported in Table 1 . This figure is well over twice that reported for the general category 140-144, and substantiates Keller's finding that tongue cancer was one of the oral sites most associated with cigarette smoking.
The occupation data indicate that cancer of the tongue is an oral cavity cancer site having a strong fatal association with cigarette smoking. Data on very few additional cases suggests that floor of the mouth cancer may have a similarly strong fatal association with cigarette smoking.
While the data reported here do respond to the need for detailed information about oral cancer, there is still a desperate need for larger prospective studies of morbidity and mortality from oral-pharyngeal cancer which will examine specific sites of primary cancer in relation to detailed histories of personal practices, e.g., tobacco usage, alcohol consumption, oral hygiene and nutrition. In the meantime, it would be useful if other studies which have information available on smoking and oral cancer could be examined in as much detail as possible.
Smoking Control Efforfs in Dentistry
While research attempts to delineate the exact nature of the relationship of smoking to oral cancer must continue, there is enough certainty now about its generally described involvement to warrant the initiation of attempts at reducing cigarette smoking in order to reduce the incidence of oral cancer and other conditions. The dentist has been one of the single most important agents affecting patient attitudes and practices in regard to fluoridation, oral hygiene, and techniques for the prevention of caries and periodontal conditions. It is a natural and logical step to extend the concern of dental health education to include the use of tobacco. The dentist expects health educators, physicians, and others to have a professional interest in any health issue that is both a primary concern of the dental profession and a major factor in the public's health, e.g., fluoridation. Similarly, it is expected by others that dentistry will be involved in those issues that affect the individual's total health, even when these issues are primary responsibilities of other professions. This expectation is especially appropriate in the case of smoking. Although the layman may consider the only serious effects of smoking to be lung cancer and coronary heart disease, the dentist knows that its effects on oral health are also severe.
In 1964, based on the steadily increasing evidence of the last 15 years for a link between mortality rates and smoking practice, the House of Delegates of the American Dental Association resolved: "That the members of the American Dental Association be called upon and encouraged to undertake an educational effort to inform their patients of the health hazards of the use of tobacco and, especially with young people, to warn against acquiring the habit of cigarette smoking."
In 1967 the American Dental Association successfully sought a contract with the National Clearinghouse for
Smoking and Health, United States Public Health Service, to find what preventive education practices are employed by dentists with patients and to find more effective ways for professional health authorities to play a maximal role in education. The contract calls for the development of a patient education program designed for use by the practicing dentist.
Discussion of the project's activity invariably includes the question of why efforts should be concentrated in professional and patient education rather than in public education. Suggestions about mass media programs directed at popular groups, especially children and adolescents, are recurring topics. However, the association's project is but one part of a much larger effort-and there are other organizations who have more direct contact with and responsibility for these other elements of society. These organizations are also involved in smoking education. The best programwhether it be that of the American Dental Association, the American Heart Association, the American Cancer Society, or some other-cannot be effective in isolation. The child may participate in a program at school on Monday, visit his physician on Tuesday, watch television on Wednesday, see a billboard Thursday, and go to his dentist on Friday. Each of these elements affects the child's attitudes, perceptions, and behavior; they must work together for good effect. The most effective role for the dentist will be concentrate on the doctor-patient relationship in the dental office. It is there he can contribute most to this concerted national effort.
There is good reason to believe that the dentist has a unique advantage in the contribution he can make-both as a direct and as a reinforcing influence on education. A substantial proportion of patients see their dentists at regular intervals over a long period. The visit is conducive to effective education because the patient is usually in a rela-tively healthy state, and is, therefore, most psychologically receptive to information and suggestions rendered by a professional health figure.
The Smoking and Health Project offices are in Chicago. The project has subcontracted with two dental schools, the University of Pittsburgh and the University of Nebraska, for the development, evaluation and local distribution of educational materials. For the present, project activity is focused in Nebraska and southwestern Pennsylvania.
The association program is not directed at the public sector. Program concerns are in the areas of professional education and patient education within the context of the doctor-patient relationship. Professional education activity is directed at the effect of smoking on the oral tissues and general health. Information is placed in professional publications. Undergraduate, postgraduate and continuing education programs at the participating dental schools have been developed. A newsletter featuring abstracts of smoking research is published and circulated to all dentists in the experimental areas of Nebraska and southwestern Pennsylvania. These activities are designed to increase the dentist's knowledge about smoking and health so that he will be better qualified to initiate discussion about smoking with his patients.
Patient education materials and techniques are in a developmental stage. They will include: an appropriately worded sign for dental reception areas requesting that patients refrain from smoking, a dentist's guide on how to answer patient questions about smoking, educational pamphlets, filmstrips, and educational slides. All are designed to be used within the dental office utilizing the unique opportunity presented by the doctor-patient relationship.
The concerned dentist should not expect large numbers of his patients to quit smoking because of his educational activity. Smoking is a deep-rooted, highly personal habit that has become a social institution. There are no simple solutions and no single educational manipulation will significantly reduce the problem. But last year one million Americans quit smoking. If each dentist helped only one of his patients to make a similar decision during the coming year, the number who quit smoking would be greater by more than 100,000.
The nation's dentists are accepted as professional health authorities in every community. The information and attitude they reflect with their patients, and their role as general exemplars in and out of the office, are vital links in the chain of continual educational reinforcement about the health hazards of cigarette smoking.
